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Viral load kinetics and liver disease following equine
hepacivirus and equine pegivirus infectionR.H. Mealey*, J.D. Ramsay
Department of Veterinary Microbiology and Pathology,
Washington State University, Pullman, WA 99164-7040, USA
In recent years three new members of the Flaviviridae family,
equine hepacivirus (EHCV), equine pegivirus (EPgV) and
Theiler’s disease associated virus (TDAV), have been identiﬁed
in association with clinical and subclinical liver disease in
horses. Several studies have been conducted in the USA, United
Kingdom, Germany, Japan, and Brazil to determine the preva-
lence of EPgV and EHCV infection. Seroprevalence and fre-
quency of viremia has been reported as high as 32-67% for
EPgV, and 19-43% for EHCV. We have described the viral
replication kinetics, viral-speciﬁc antibody responses, and
associated liver damage following experimental EHCV infection
as well as EHCV/EPgV co-infection. Although we identiﬁed high
levels of EHCV in liver tissue, we found no signiﬁcant difference
between plasma and liver EPgV viral loads in co-infected
horses, consistent with plasma contamination of liver tissue.
Thus, EPgV does not appear to be hepatotropic, and its
contribution to the development of liver disease in the horse
has not been conﬁrmed. EPgV is related to human pegivirus
which has questionable pathogenicity, infects mononuclear
cells, and has not been convincingly demonstrated to replicate
in the liver. To determine if infection with one or more of the
above equine viruses was associated with liver disease in
racehorses, we obtained plasma samples from ten actively
racing Thoroughbreds previously evaluated for decreased per-
formance that had increased serum gamma-glutamyltransfer-
ase (GGT) activity. All samples were tested for EHCV, EPgV, and
TDAV by RT-PCR. Eight of these ten horses were positive for
EPgV, but not EHCV nor TDAV. To determine if EPgV could cause
liver disease, we experimentally inoculated three horses with
plasma containing only EPgV and measured weekly EPgV viral
loads, serum GGT, and serum sorbitol dehydrogenase (SDH).
These horses became viremic within one week and developed
signiﬁcant elevations in GGT and SDH within 9-14 weeks post
inoculation. Our preliminary results support the conclusion
that both EHCV and EPgV can cause liver disease in the horse,
and that EPgV may be associated with otherwise unexplained
elevations in GGT and poor performance in racing Thorough-
breds.0737-0806/$ e see front matter058
Landing sites and diel activity in Culicoides midges
attacking Fjord horses in the Netherlands
A.R.W. Elbers*1, S-J van den Heuvel 2, R. Meiswinkel 3
1Central Veterinary Institute, Wageningen UR, Lelystad,
Netherlands; 2CAH Vilentum, Dronten, Netherlands; 3Roma, Italy
In the Old World, African horse sickness (AHS) and equine ence-
phalosis are transmitted to equids by Culicoidesmidges. AHS has a
case-fatality-rate of 95% in horses. Though endemic to sub-
Saharan Africa, AHS virus is able to incur northwards and to
disseminatewidelywithinMediterranean countries. For example,
>1,000 equines died during the AHS-epidemics affecting Spain,
Portugal and Morocco (1987-1991). The virus was isolated not
only from Culicoides imicola, but also from species endemic to
Europe: C. obsoletus and C. pulicaris. In cattle and sheep, the un-
foreseen emergence of bluetongue virus in NW Europe in 2006,
followed by Schmallenberg virus ﬁve years later, has led to more
midge species being added to the vector list: C. chiopterus, C.
dewulﬁ and C. scoticus. These species feed opportunistically on all
breeds of livestock, including horses. In Europe, with the lack of
an AHS-vaccine, reducing the contact between the vector and the
host is a protective measure: protective stabling of horses and the
use of protective blankets. In the Netherlands, approximately 50%
of the horses aremaintained outdoors (housing is never provided,
or not available). Therefore, there is a need for understanding the
feeding habits of Culicoides midges in relation to horses. In our
study (early summer of 2014), we focused on midge landing and
biting sites on a pair of Fjord horses, and on their hours of activity
across the diel. Furthermore, Culicoides were reared from the
dung of the Fjord horses that were located in an area without
cattle (within a 1km radius). The Fjord horses were maintained
permanently at pasture in the central Netherlands. Eleven body
regions of the horse were screened for midges, with observations
conﬁned to the hour immediately before and after sunset; each
body region was sampled at random and for 5 minutes, using a
handheld mouth aspirator (pooter). Midges were obtained from
all areas of the horse, in particular the belly (64.3%), the legs
(8.2%), the ﬂank (5.8%), the shoulders (4.6%) and the hind quarters
(4.6%). Subsequently, between June and September, midge activ-
ity on the horses was measured across the diel, from sunrise to
one hour after sunset. Insect activity was distinctly bimodal,
surging both at sunset and an hour after sunrise. The mean attack
rate (AR) in C. chiopterus, C. punctatus, C. obsoletus complex, and C.
dewulﬁ around sunset was 11.7, 8.6, 3.3 and 3.0 midges/minute,
respectively. Mean AR in the ﬁrst 5 hours after sunrise of midges
